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Abstract of JP2002220446 

PROBLEM TO BE SOLVED: To provide a polymerization catalyst for a polyester, which comprises a 
main component other than an antimony or germanium compound, and is excellent in catalytic activity 
giving a polyester excellent in thermal stability, thermal oxidation stability and hydrolysis resistance and 
to provide the polyester excellent in thermal stability, thermal oxidation stability and hydrolysis 
resistance. SOLUTION: At least one compound selected from aluminum salts of a phosphorus 
compound having a specific structure is specified as the polymerization catalyst for the polyester and 
the polyester is polymerized by using the same. 
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[fi*Ji2] y Wk-g*©T/U5 = !>AttiS, 
K^ft^©7/V 5 =- 9 AJg/4> * 5 # J: •) affix 5 - 

* 1 tB®<7? # y i ^X^S^^o 

R 1 -(CH2)„-P— O" 
OR 2 



* [flt$3i3] y ^ftWT/Kn^AfijiS, 7?#^« 
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fi 2 ©V^f iX/WclEfcO/K y ixr^j 



5fc (l) T»a$ixS^**»P)aw$ix5^*< £ t- 
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AI 3+ (R 3 0-) m 
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(* ( 1 ) «K R 1 1-50 ©ftfc** 

i±t $ j mz$tti%mm i~5o ©Kttti^tt, 
R 2 tt, ^m, &*»i~5 otDmtfcmm, &wtm% 
tz\*TJ\s=i*^ji>mz$t!$imm i ~ 5 o nmt&mm 
zm-To r'h\ k*» i ~ 5 o 20 

mm i ~ 5 o <D^ik7k*a^*i- 0 m i «±©s», m 

l±0*fcttlW±ro*E«S:*U l+m(i3-Cfe-5, nttljji 

[ft*«5] ff*«l~4©^-fn^ic|Ett©7Ky^x 
[ff*«6] |f*Ji l~4»V^tLM-t5^ro^y3i^ 
»ifi*jfe. 30 

[»*«7] ±b-«s: (i) ■ea*n«fl:-g-*d»e>a 

tR£ix5'>ft< t t-a^#tfZiSr#mi1-5#y^ 
[00 0 1] 

!S*3 i r tiSrffl ^T»3i § *xfc # y 3i * x/Uft Xfiz. 
[0 0 0 2] 

(WT, pet m-f) f±, «WWtHt*iJ:l«t: 

^W»ttK«iX-C*5*), #ffl^©JSffl, Mx.fi, #ft 

i7^yuA^->- k **h/K=iy-y=7yyyy7^ 

[0 0 0 3] PET it, ItWClif L^7^;HtL<ll 50 



Mth L< lii^T/^fttioT f7 (2-t Knaf-> 
[0 0 0 4] S«S-&^fflv^*b5jBijtti: LTfi, 

mB^^mr^^y^m-f^tL^, pet tm-f 
[0005] mm-^mmt l-c, =mitT^3-*y&m 

^T, a>o pet ro*r*-*S*©*£$:8iSg-t-SI** 

i*±ui/<Dit-&®i%m\<^z- tx% pet tptDm&gmo 

£j**#|JS!lLT^5 0 *fc, #W¥9-291141-^(^tJ^T 
fi, XM^MdK^: LTt- h y ->Aia itfftcDiHb*£# 

ofi«^»H-e»4, gl7y^y^i/^^yx^ 

[0 0 0 6] Hifc7^f*yOftfc!) £&&Mt£tt 

^ - h $ ix 5 f - ^ t «j| $ *XT ^ 

5^, rtt?rfflV^-CMig$ixfc PET fil : L<#^,i-5 

So 

[0 0 0 7] ^C0i5ft, fF77/^^>f^^-h 

t LT, Mx.fi, #MBgS5-116722-§-T*fi > 7^7^ 
= ^- h & 3 h HU3 «t XI A /V i/ Ai£ t m 
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TfflV^t#(D PET <D#feliffi*$;h.Sfc0>©» 

PET <0SR^»SrSib*WJj:«iiMi-5ri:ttaujiSixrv^i: 

[0008] ZiMbr^^roftfr*) fcftsa«£tt 
Jifcft5i:V*5IB]H£&*rLTi^S 0 

[0009] TfrZ-VMk&Vmz-flSiK&LMmmzg 
v^ifflHjSasfcofc. 20 

[0 0 10] 

fb£4fe*fctt^^=*A{b^fc«rtt«^#i: Lt^ 

t ft Lie, i&lB^iS©?lfc*ffcas»*Wf::»iM3*i, 

*«Wtt*fc> i!ulEfti;gjt£&ffl 
Lfc, #h/i4f©«fffij«jgfi, ttili«©«jK 

/&^&^ft5^©ff&££tt^&»£ttT:fc^ /<-5» 
©WIBSrffiffl LT t^/cfiScff^l^4-T5«^fffiJffl L 30 

-c t &m^titcm&^n 5 * y a*^*, ^tf 

o 

II 

— o-p— o — 
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[00 11] ^ *»0J©9J©B«l±, B^bttfe 
<t lflBWiq*#tWtK:fl&h,fc # y ^ * tvu£.§. ;t 3 # y ^ 

[0 0 12] 

BlH<oj||ftSra»Lr«i*«WSrSiafce^ 7/i^ = 
* -Mb^fcfi-WfcttttfiHtfc** #£©r a- ? = 

[0013] bp^jbbh:, #y=*^s£-i»sr?;fe 
or, y wb^»T/u5 = ^Affi^biHins'>ft< 

tt-a^tf^ir^mir-f-S^y^^x/um^Ali 
fcJ:tfrft£ffl^TS£i££;}xfc#y ^*7vK 

ICS? y :t*7VW)K£#fc£«tt-t-S 0 
[0 0 14] 

[»?H©1feifi©J&!B] #*9i©a3'tt«E£flWti-5 y V 

y wb^T'fcn«#{eps^tt$ixftvN^, xxTjo-m 

***t<»*LV\ y Wb£#l©7/l^-*Ai££ L 

r»» ^yr/i-^^Aig, ^^s-^-Mt, hyr 

/U $ = £ AJgft SftS. 
[0 0 15] *^TW5***V®^{b3^itt, T 
lE^ (2) T'«$^5«it^Wi-5^b^©r<b^s 
5o 

[0 0 16] 
Kb 2] 



(2) 



[ooi7] ±iELfcy wb^o^-efc, ^^«d»fe«RS*i.S'>ft< it-atrffl^atttues 

«r^Ste£»fcffl^5 £ttjKett©fi±3»*#*^ < t£©ft±$jH#*t < LV\ 
0SLI\ 40 [0 0 1 9] 

[0018] «6W©fi^ftM«S:«ri6i-5 V >Q&QH» [<£ 3 ] 
T/u$ = LTfi, TIS-JRSC (1) T*S£*t5* 

RMCHaJn-P— O- | AI**(R 3 0-) m (l) 
OR 2 



[0020] ( (* (i) q>, r'h:** % =»**>/Hi*fcttr5>'**^tfK*»i~5o©R{b 
5 0©£Hb*^iS, 7K^S*^li/ND^^S^^ttT/u 50 TK^S^rSi-o R*tt, tK^, K*ftl-5 0O«ft* 
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o ©enis*****-*-. r 3 i±, **, mm 1 ~ 5 0 

#=^«r^trft** i~50 ©ftfls*****-*-. ltt 

l£UK0S», mttO*fcttl«±©K»&*U l+mf±3 
T'fc^o nil 1 SU:©****-*". fctokSKStti^ci 

[00 2 1] JitecDR' t LTti, MZ-ti, 7sl-/K 

2--^7f-/K 4-fcT 10 

^y/Df/U^ n-^^S, sec-T^/V 
S, tei t-T'TVVg, :ft$IWflgtt®=S, 7aL=A- 

-CH, CH 2 OHT'S$tt-5S^if^^}f btt-5„ ±fB 
<dr'o~ t LXiiMz-li, r^^y — 

V l^it^iDT^?. =-?J*iM. t LTIi, (1-^7 20 

— fy=?/v) ^fM^^yiror/i/^^Ai, (2 

— ^ tv^^V^^/MAT/I'S = 7-k 

^/U^^V-ggcDT/l'?^ 7 (9-7^!)^) 

^••>-^<>v ; ^j} ; ;^.7f;^i?3i^ : -/K0T/i^S: — 7-ki&, 2- 

— ^ d n-<>'v ? /P7f;^.7f:^^7 3i=/WC0T/V5 = 7-£- 
it, 4-7 5 /^y^l'*;**^^^©/'/^ -7 30 
4-^ ^-^Vi^U^^^^n^cDT/I^ 

[0022] rrol/iPyOroT/v^^S^g 
ffl-t5*(-J;'9, ^^££(±7^-7= 7^ 

[0 0 2 3] *^0Jcd y V{k-g-^|C0T/W 5-7 A±g^ 
ffli"5*^J:0, tfy^x^S-^Mgj^WT^i- -7 

[0024] i&m<r> y yfk^ftror/i' 5-7 

^o^#j*3-=s/ hw^e;vic{c*f LT0.0001~0. l^e 
/V%i5ffiL<> 0.005~0.05 ; e^%-t*fe'5wi:^$ "b 50 
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0.1^%*SxLTSS!lP-t-5i:#f)tbS#y^ 
#feOiiJpas|BHt/j:5#^dS|8^-t-5. d««(cT/v 

[0 0 2 5] #383l]fc:J;;h,tf* !&3:£14cDirR a*ss 
4#©flMI*:fi££1\ La><b7/P5-7i^#<!:LT 

fcfcft, rwfi-g-«ibj«^ffli-5*^«tt)xHy^7 1 ^ 
7 -f A- A , # h /HfO«fffl«»ift, mm**- > v?=T y 

So 

[0026] ^isKro^y^^x^fi-^ftfejifi, 

7^-*- (AP) ^tibS; (1) SrSlfcU "<^^y 
*U-f- (PET) AK f»^tt^9>-^- (TS) 

(iTteS; (2) i»iMtSStt^7>-^- (to 
S) fiTte^ (3) & % Sfc»AP7K7>fiH±^7y-^- 
(HS) fiTiasS (4) ^SIfci-ri:asffl4Lv\ 
[0 0 2 7] (1) AP (min) <2T (m i n) 

T2 7 5X;, 13. 3Pa (0. lTorr) (DW&fe 

x-mfitkig. (i v) a*o. 6 5 d i /gW/tfy ^uiy 

7U7^ 1^- h5rS-a-i-5CD{-W-f 5f$Pfl (min) Sr 

t L.X 0 . 0 5mo 1 %^JP-f--5o ) 

■5, ^Jx.tf, ALDRICHM<7) Antimony (III) oxide, ^fig 
9 9. 9 9 9%^tfflt5 0 
[0 0 2 8] (2) TS< 0. 3 0 

(±es;f\ t simmm-&htc®G®im (iv) 

0. 6 5dl/g©*!)xfl/yfl'7?l/-F (PE 
T) Ui?>?--yy°l gZtfyxnWi'glcAtll 3 0T,X 
1 2l$mX2figfcLfctft, #^ii^*#H»T-C3 0 0 
•C, 2B#W*»tt«Stlll«Lfc«©I VtrSlJtU TE 

TS = 0. 2 4 5 { [IV] « -[IV], 

[iv], Jo it/ [iv] « tt-**t*ft±ffi*tti«ttir 

t^SK^m^IV (dl/g) Srffi-f. ) 
[0 0 2 9] ftis, *ftii^*#Hfti:f4. SttiiLft^ 
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|El£Jl±*0i5Ufcfcfci OOTor r i: 45 J: 

[0 0 3 0] (3) TOS<0. 10 

(±125*;*, TOS»i»M-&UfcI V^ttO. 6 5d 
1 /g©PETU-^yf j/^»Lt 2 0/ 
^UTnWm^Zft* 1 3 0^T*1 2 Bf P^JE^ffc^ L 
fcfcroo. 3 gSr^7^K**mAtl7 0*CT?1 2«fKI 

xsrm ufca, -> y * yflmmm Lt^Tt- 230 

■C, 1 5»MJpj»Lfca<0 I VfcWtU Tffif+*^* 

ffl^T**btv5 0 10 

TOS = 0. 24 5 { [IV] n - [IV] , 

} 

[iv], *3±tf [iv] n {i-etimiPift^mitin 
SM*»«© iv (di/g) fcjg-f. ) 

[0031] 4*3, '>y*y*x*f&&Ltz£M.Tx-i)m 

*ftisffiffl-e#5. 
[0 0 3 2] (4) HS< 0. 10 

(HSttSiBM^LT^fctbSH^rttSiSJSjo. 6 5d 20 
l/g (WRfli; [IV] , ) roPETOf-y^SrftS 
»»Lt2 0>r>a£iT©Ma^:M 1 3 Ott* 
1 2l$IH]J|£ft|lliLfcfc0>l gSrftTkl 0 0ml k&\C 
tf-tf-^Aft, *W5RmL-Cl 3 0t:miPffa, JPffiL 
fc*#TK6l$M«#Lfc^B^tt« ( [IV] a) 
«r«!£U *S:mJ:f3tHI$ix5lfcffl[-Cife5. 
HS = 0. 245 { [lV] n " — [IV] i 
} ) 

[0 0 3 3] 4*5, HS<&iH5£|;ittflH-5 If— #— H\ 
^T/l'*yro^W»4V^ro^ffiffl-t-5 0 JWfcWfctt: 30 

[0 0 3 4] :ta&»5flMcfcJ:"J, ttJSESr&SfclX 
*-T 5 z. £ 4 Lm^S6^B#wSR^{t;^a*Wm«]fiJ * 

l±«*P*^»ttm«*Lfc#y3:^7 1 ^Sr4-x.5, 

^o-c^y^^^/KoiSttasK^, #y^ 

[00 3 5] APtti. 5TOTtfc5:ti5J:»)jf4 
L<, 1. 3TWTT-fc5dt^Sfemff*L<, 1. 40 
0 T^TT'fc5Zt U\ TSteO. 2 5 Jty. 

TT-fc5' td5 e t'9»SL<, 0. 2 0eiTT'fe5rt 
*«#I£#4UV\ TOSIiO. 0 9BlK'i)5:HU 
<9#*L<, 0. 0 8ttTT*5wfciM*fc#*U*. 
*fc, HSfio. o 9£JlTT-*>5ri:isj;<9ff*L<, 
0. o 8 5WTt-fe5rii5#i:jffj u\, 

[0 0 3 6] AProfflJfcfrftM:, *#ttfcl±ttT©ii9 
T-fe5o 

l) (BHETKitXS) 1 rU7?/umt%<D2m : e/\' 
ft©^ y 3 -/u&teffl U 31^ fvMfc^a* 9 5 50 
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%<D¥X (2-t FD^->if/W) fl/7?U-|> (B 
HET) RWM^-Ofi** (WT, BHETjg£- 
• fcU^) «r«i£i-5. 

2) (MttE^Aixe) ±tawBHETjg-a-^i{c3f^*ro 

tt&£gsAP L, a*Jl«T«ECt 2 4 5 'CT* 1 0 # 
IB«#U &^T-5 0#ffi£gLT2 7 5t*T-#fiL 

0. 1 T o r r bTZ, 

3) (MSS^Xg) 2 7 5t, 13. 3 Pa (0. IT 
orr) X*m.ffi&K&*ft\>\ t^)^V^7-uy^U 

-h^iv^o. 6 5 d i /gicpjji-f-ss-t-B-a-t 

5 0 

4) li^IgCgLfcl^SrAP (min) <b-f 
5o 

[0 0 3 7] ZtHbli, ^y^ORJESSiKSrfflv^-Cff 
5, 

[0 0 3 8] 4*3, BHETa^ft»»jtl4, 'J&\oy)5 

mx-ftt>tiz„ man, TU7^^mt^<D2B^r^t 

yfCftii^-, 0. 2 5 MP a (DilPHTm 2 4 5*C(w 
<9§i!££;ft5„ 

[0039] 4*s r@f^*«» tit. mm<Dmmc 

45= «J£»&fflftf±, ^U7^^cD^/^m>FfL-C 

W±#<^JPl-5^y^*x/i^<7>S#*^#<, n 
fflM4«jft-CH:4< 45c 
[0 0 4 0] ±i&CDTS, TOS, HS*aa^i-5fc* 

(cSffltSPETi/v'yf yT'll Xtai) ~3) <©x 

[0041] *^Kt*3v^y wb-a-^coT^*^^^ 
mcMz-X'p-&<DTj\'% y #js, r^a y ±^hmu : 

i»*»5 2 &*£*rj£&*tt«E3Rfc## Stt 5 C t it. 

•^fuv^y =-/u©^j*S:»ftiji-5a*m*n*.-ctt 

fcbtt, *S14lS)±mW^)-Cfe5. d^bT/^y^ 
JS, TfrlJ V ±M&Ekk LTI4, Li, Na, K, R 
b, Cs, Be, Mg, Ca, Sr, B a /5» ibilff ft5 

'>4< it lSt-fesrtWtK, 7/i^y&JS4 

^'L : t<r>fc-k®*&.m-tZ>m-k. HtLi, Na, K(D 
[004 2] T/U* y &a-*»7vu# y ±^Jg(D^^5 
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it, ffnt y>», j^h**, yvit* 

o^Mx/i'* ym&. A>wmtt i?<D%mmk&. 

[0 0 4 3] iil?)07^*9AI, T^*!J±JS^W 
©»l^fc©«rJfl^3#£lJ, rtlkll^l'^y 

^^<7>T/^ytt©^V^'b©%ffl^feiJ^ fi^-Pf 

iritis fi-&Lfc#y^^x^tt*feL-^r<&5« 
ft^lK BJP*^»tttffiTi-5«lRli*fc5. Sot, 

^V^ig, Apy^f*;^^, t Kn^E-v-A 30 

[0044] ta-# y t;u# y ±jg£nafctfic-£ 
^y^^x/u$r*^-re±#y */u#i^ita=y h©^- 

/HRm*fLT, lxio" 6 £i±o.l*yw%*»-C*)5ri:«s 
£J*L<, <t'9$fSL<f±5X10" 6 ~0. 05^e/U%T*fc 40 
9 v § fe L < tti x io' s ~0. 03*/U%-C*> i? , W 
L < fi, ix 10" 5 ~o. oi^-/v%T-fe5„ T/v# y 

&&%±1r5 e M^IXIO" 6 *^T'»i> mULXhttD 
tolk&9IBitt±t&\ 50 
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[004 5] *§&w<D#})^x j TJvm&mmz.tt, z% 

I^LtlOpp m*jH©*-eaaiPl-5*dSff * LV^tt 
«t«3»*L<f45 ppm*jR-e, £P>(C&£ 
L< fi 3 p pmKK'l>5. 

[0 0 4 6] 3/<A'hfb^4tof±**bi#*)5g*©a'fr 

#BMrefcv* j: 5 *asap*^raaiPi-5 r. £ * 19 . m 

£<, m^Rit^j^xh^xh^h^\ 
[0047] bik&Vnk LT^i#{cPS£^i4v^ 

[0 0 4 8] ^^{riS^y^^X/KDgljttt, mk 
tf, PET^Miil" Ti/7?/i-|J:ifu> 

[0 0 4 9] fi-£EJS©*fce>1"^* 
<D7 iv^/^zs.^'f n, ±zL=f-uy 9 'y =3— /U7ii*(Di/y 3 

[0050] *»K©S^-tt«ti, S^R^©ft«©S 
pg-es^^^^bpi-sr 0y^«^^^Hb 

[0051] *»K©fiiii-a'ttjiEoaaip*fett, 
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©7/v? = ^Ali:lll©^ #J;ifiT.>i';& y ; &m<fc"S• 
&££PC^^Pl$$^^:fi^tt:&JPLTfcavU 

V\ 10 

[0052] *»w ryftvft^, 

IBK>fi«K:J:54^tt*lRl±**-B§Rfc^r*J-e*)i9, » 
[0 0 5 3] fc£U 7>3-*>{k£®)t LTIil^L 

xmbnztf]).^XTMctt\-<xTy?-*>mi-b lx 

50ppmSlTV>MX'Wi1m-fZ>Z h&tfl-$. LV\ <£9£?£L 20 
O^P4Sr50ppmJ;f9#<-f5t^ ftgTV^voff 

[0 0 5 4] ftvft&mk LTI4a-^-LT#ibtl5# 

y -r-ic^f LTioppmeiTro^iB-ejiip-rs r <t 

LV\ ot<9#£L<f£5ppmJWT> 3 L< tt2ppni 

JWT»4"C^P1-^ r kX'h2> a ^^rogsjjpiSfiOpp 

T-T3o 30 
[0 0 5 5] ^=^ft^«it UI1I^L-Cft6) 
^S^y^^-r/H^lcy/U-7-^AJg^-i: LT20ppmJlU 
TcO*-e^Pi-5 r. £ tmt. U/> c «fc <9 » 4 L < lilOpp 

*^20 P pmi 0#<t5i37 Mftlc^FfU kteZtcibm 

[0 0 5 6] *»W<&fi£tttt*fflVvc#y:E;*fvU& 

fi£"t-*RStett, rmwb^, f^yft^vx 

•5„ 40 

[0057] *8n-cjgv*bfrsr:'?^>'fl:£*, ^ 

[0 0 5 8] a#Wfctt, 7^*^**!: LTtt, 
[0 0 5 9] Sfc, J-fyit-SVok LXitr h7-n- 
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K T h7- t e r t --ff-frf-**— K 7h7 
•>^u^:*-v'/U^*— K 7h77i=;W^- 

A, flUB^fUay »f^7>t=9 

# y &m*t/u# y ±gfejn& k'tom-smm, =f-? 

£ y vfls£*j&»G>fc5EJS±j**, >©;*vu hx^ 
□ drv'^SS-Wi" •S^T/L-x'— 2-tKn^->7J 

tttt^-^/u h*;*^* t Kndr->7J^^fc y Wfc 
[0 0 6 0] %\^X?>^-VM^y»k LTfi-^H 

[0 0 6 1] *X{fc£#|£ LTfl, 5^7tI/*X 

*X/n^ Kn^lH' K, *7 7f;ut Kn^->;*X;t 
Ks MJ^y7*f/^X77 f f-h, '^71^ 

^Xv^^-K *y^f/^Xh y ^7^ k» s> 

X^/W ^ X-y-zP 77-fK, v?X^"/W t K d df- v- ^ X^- 

^^tf e>n. *ic*/^^t KDdr^x^-^-y--r k 

[0 0 6 2] ^Ktl-^^y^^-r/vttt, 

[0 0 6 3] ^yv-jKv^i: LTtt, ii®, -^a^, 

v^/utf^lt l, 3 — i/^a^^^^^/U*^, 
1 , 2— D^dr-y-^-^TJVW^^, 1,3— >^o^ 
^••y-Vi^Tj/U^^, 1 ,4— n^^-y-^v?*^^ 
g?, 2. 5-/A'#A'-7->'$*#/U#>'H, ^-f^-K^ 
ir»£0i|**ii*fiiftJ|g||»«^*A'jJ?^»*fcttiixe>© 



13 

t*\c®m $ tiz> ^fpi&M^^* ym& tat 
-1^7*/^ ^7^=>-®^ i,3-t7^i/y^ 

1, 4-1-y-f Vl/V"h>vif^yW., 1,5—7" 
y$ uyy-fyj^ym., 2, 6-t7^uy^i;/^> 
SK 2, 7-Ty?yyy$JU#yM, 4, 4' -fc*7 
i=;l'yA;l'**yt 1 4, 4' — K^zn^/l^/l^^i/ 

4, 4' —^y^-j^—T^STJ^TSy 10 
It* 1,2-lf* i^V-p.p* —5?* 

/wjR^II, Ty\y^yy-t))^yWl>i 

[0 0 6 4] :}lb©^/l'*Vi©5tiTl/7?/l'| 
&£X$-fy5>\/y~y-Z))ViSym.k<K2, 6—ty?U 

[0 0 6 5] rHfe^^^^^J^^I-ro^ffi^^/Kvi? 20 

y^Hfe, hy^->^St, 3, 4, 3' , 4' -t*7^ 

[0 0 6 6] if]} =— 7Ut UTfi^^U'V^'y 7V\ 
1, 2-7ntVy^y3-;K 1, 3-7°nt°U>-^ 

3— /K 1. 2-/fl^^!)3-/K 1, 3-7^W 
y^!)3-/K 2, 3-7f^yn-/K 1,4— 30 
7"fl/y^!)3-/K 1, 5— O* ^S?;d— A\ 
^yf/V^))3-;K l,6-^fy-7t- ;K 1, 

2 — v"* D^^f-y-^i/^-— /U, 1, 3— n^df-y-y 
\, A-"yyx2^^yVt-)V, 1,2 — y 
V u^^ry-yj. *> j—jv^ 1, 3 — y? v^*-fyi? 
tfS—JK l, 4 — v-* n^df-y-^v?^ — ;K 1, 

4— v'^n^.^r-y-V'^x^y— /u, 1,10— xTjy^ 
l/>^y=i-A\ 1, 12-Kf^V^t-/K 

fi/y/yp- /k #y hy^fuv^ya-zK #y 

f F7^fl/>^!) 3-/urii'{C0i]^$H5flgBSK^y 40 
3— t Ka^yy, 4, 4' -i/t Kn+->t'^7 
= y-/K 1,4 — tf* (jS — t Ko^f-^J. hdri^) ^ 
> if V, 1, 4 — (0-fc Kp^tv-i hdf>>7^3 
/u) */U3f;>\ t*^ (p-t Kd^-Wi-A') x 

/K t'* (p-tKP^->7i-/V) ^7W7Jn^ v t'* 

(p-tFP^->7i=/U) y*>\ 1, 2-tf* (p 
-tKo^rv'7i=/U) :x*^ % t'X7i/- /PA, f 

^7i/- /uc, 2, 5-t7^uy^*-;K ::ixb 
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[0 0 6 7] rHfb<£>*"y 3— /KD^^uy^y 3 

— /K l, 3-7 , PtVy^!J3-;K 1, 
y^!)3-;K l, 4-^n^fy^ fs—tvifi 

[0 0 6 8] r-ttib^y 3— / -ny,^<D#{ffiT/W3— 

lt, h y y-^n-zM*^ hMfp-M^y, 
hy^fn-^B^y, -<v*:ny*y h-7K ^y 

[0 0 6 9] tKc^v/A^^tLtS, * 
^vK, !)^, STtt. k Kp^-^8, 3-fc K 
o^v-H^ p-t Kn p- ( 2-t 

[0 0 7 0]lftxxfA'iUH; < £-777°n7*h 
>\ hy. b-tf-A-b-y'Wjs-y'; 

b>y 6-;<yvy? ?])=*}) h\ 7*^Kft£? 

[0 0 7 1] #«#/u**v^«bL< lit Kp#->AM 

-So 

[0 0 7 2] *mWX*%^btlZtf}) ^X^MtttZ 
mfafrtfT uy? /H»* fc 12^©^ * 7vv?!fc£ttSNM*: 
t L< 1&^y?U>i?%/i'#y&t.tcte : £<D^Xy L /^ 

[0 0 7 3] ±fc*»*^iS7 l W7^/HI4fcf4-t(Z>3: 

fc fi-t ^ x WMteffimfcX-h Z> X V a ^ -r t 
tt, ±m^.^MLX : ruy^^m^tzl,t^:(D^^ : rju 
T&i&&mMfcb^y2yyy"jo/\<iSymtitz\tt<r>x.x 

"r^m^mm^^ LX7o*jv%sx±tt-rz># y 

90^U%J^±-&^"-r-5JK y ^TVUTfcS. 

[0074] ifc^^y 3-^^T/u^u-v^y 3 

-^fcS^y^^xyvtfi, ^:^y 3-/v^{c*j-L 
T7^ U y 3-/w££-ft LT70*>'U%ei±^^-f 
^jKDx^f/K^^tWiK, i»)ff^L<{4 

L< fl90^^%W±^1-'5^y ^^x^T-fe-So 
XSo7^*yy-!7V =>-M*. $HP*ffc:|HJ«H»JB 

[0 0 7 5] ^mnxm^h.^'b-ry ^> y^'y* >vifsv 
®.ii1ztt.*<D^XT^fflmmfct L-Ctt, 1,3- 
■7-7^ Uyv?7j/U7}?V^ 1 , 4—7-7^ UV^/U/K 
1, 5—7-7* 2,6—7-7* 
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10 0 7 6] *%WX'm^bflZTJ\'* 

/K 1, 5— Vv 5 *— /K -^^V^/uyy =3 — 
/K 1, 6-^-^-9- /K 1,2 — v^n^f- 
yi/i-;K 1, 3 — n^driJ-Vi>^-— 1,4 — 
->i? D^drf-Vv?^-— /U, 1, 2 — o^-dr-y-y^y 

9 J— /K 1, 3 — ^n^-y-V^y *y— /K 1,4 10 
Q^*-y-Vv>y *y — /K 1, 4 — ->*n^3Mf- 

i, i 2— Kxfcvs^a— 6*ta. 

[0 0 7 7] &%W<Dtf])^*7-/l'k LX\$tfl) ^f-is 

yfi^7?i/-h, /Kyyfi/vri'7^i/-h > #y 

^B^l/y?l/7^U-h, #!J (1,4— S^o^dMJ- 
v^fuyfU7^i'-h) % #y ^i^W?* u- 
- K #y -ff-^s-yy 9 v- k #y t°u>-t-7 

* u- hfc±tf£.*i60>#a-&(fc&*#*L< , rflfctf) 20 

[0 0 7 8] #»H©#y^*7\M;itt4*fcl0>y 
VflS********^ L"C£trr y >3R 

li (2-^/U/P>v-/^^/l') ^^*7 7-f^, 
(2-*/U#^rv'^^) 7i=W^7-f^ 9, 
10-^tKtJ-10-**t- (2, 3-*/U/K^rv' 
7*n t» -10-*^777ifV7l'y-10-t 

[0079] ttmotfy^xT-twmjtLf&tokLx. 

fc*^, */u*y&T/u#y&S&££W-f5#y2"U 
[0 0 8 0] *I*ty7-iUfflv54l^;^ 
<^ 5— r b y ^^/^^ y^/i^ 2-i-bu 

!)A^/U*f 1^7?;* 5 - y 3-$J*X;Uft4 y 7^ 40 
/WgL 2-Pf^^;Wfl/7?;* 5-#y?J>, 
X/WTjs-r 7 7^/^ 2-*UC'A^l'*fl/7^/l' 

¥tfp>*i3. *38Wi?iiWk: 5 — 7-f^y ^A^/U/jx-fy 

[00 8 1] HS^Wfl2^ro**^a 
tt#y3i^7 l /Ut«<Si-5lttt»K:*rLT, 0.3~10.0 
* L < . <fc <9 $f 4 L < (20. 80~5. 0*/U%T 
fe2»o *S*ft^>4+r«i:««ttft^Rrftttli* 50 
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{fc^y^-i: LTttflMcfllJgfiLfci^as, #y ifuy 
[0 0 8 2] *«iO*SC?to y x7f M^S: 
[0 0 8 3] *55W©#y=^^nfkltt, & 

<Dtik<Dmxm&-&iiZtixb£\'\ mk&jitmtLx 
@.m*imxh>) , ssjwi lth:, y >®^y 

[0 0 8 4] 

[0 0 8 5] (1) H^-Steg (IV) 
^y^^.x/i'Sr, 717-yP/ l,l,2,2-fl>7?nn 
^>»6/4 (Sfttt) M8K»lit 

-C*»U £S30 < CT-S'J^ L^c 0 

[0 0 8 6] (2) IMS 
tf}) ai^x/UO. lg^y^7/^-/H0mlt 
iO^/HLfc^, 0 . 1 NZ>NaOH£>y ^ y — A'/'iy^ 
yUT/U3-/U= l/9©»»S:ttfflLTS53eLT*i{> 
^c 0 

[0 0 8 7] (3) SS^SEiRS^ff (DSC) 

TA'f vpc^/uy yytt^DSC 2 9 2 O£rffl^-C80£ 

Lfc 0 #y^*7 1 /M0.Omg£rT>'l'^Vk:Atl, 5 0*0 
/»0#ailLS"C2 8 0t:4TJ!jP!lftL. 2 8 0'C(CitL 

xfrb lftmfcftLtzmmiz. m^mm^x^^^ 
Lfco =t<r>'&, mm*t> 2 o\:/^©#?ajgaT-3 o o 
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1 OV^T'ftfiL, »a«pJgft{tfflST c 2£# 
ftfc. Tel, Tin, T c 2Jt J ttl j ettWt' , -^(75^ 

i: tfc 0 
[0 0 8 81 (4) feffi 

* yf-f y^Ltl^Smm, itgjift 2mm«0i' y > 10 

LT»P>nfcI ViSJftO. 65dl/gOPET^y 
x-y7*&fflV\ fe^ff (Jtusfltfi, (HO ^MODEL TC-150 
OMC-88) IrSfflU, /n>-^— CDLffi, att, bliLT 
HfcLfc. 

[0 0 8 9] (5) igSttA7>-^ (TS) 

*1HS£-Lfc I v#tt 0 . 65dl/g G8iRg**lN ; 
[ I V] i ) ©PET^yfy^ 1 gSrrt^l 4m 20 
m<Z>#7*WIMf»::A*ll 3 0t:T- 1 2^FMIfSftjftL 
JJ$7^y|:ty hL«ff££*£tA«r5iam± 
fcflfiLfcft 1 O OmmHgfOlflrltALtSf U 

3 o o°c<D^y<^\z.mmhx 2mm^M^M\mwLtz 

V (fflttttftft ; IV).) &ffl£U Tffif+5l5£&ffl 

3tl8f4 9 7ll 9 90^) ^b?lfflLfc 0 TS = 
0. 2 4 5 { [I V] — [IV] i "'- 4 ' } 

[0 0 9 0] (6) mmU£fe&'*y (TOS) 30 

Sfitt^-bfel ViSftO. 6 5 d 1 /gffiPETU-^ 

Sri 3 0°CT*1 2BSmKS«*U!: 1 b<0 3 0 Omgfcrt 
g^8mm, ft£|fol 4 0 mm<£>#7 ^Kiltf-Aix 7 

ot:T* l 2 ttmxgttflk Lfcm, •> y * f^ZAinltft 
*W*r»«l*±»H:ottTtt»Lfc36ftT-C, 2 3 0t 
co^/^[c:a«L-C 1 5^IB*P«lLfc«ro I VfcSJS 

rt'L, [ i v] i *sitr [iv] n mn^enmrnnm. 
mtmmm.mm<Di v (di/ g ) 40 

ATE 10 OHlBU^-f 

TOS = 0. 24 5 { [I V] ,. "" - [I V] i 
} 

[0 0 9 1] (7) Mm&ftm&'<7*-9 (HS) 
^itfi^ LT# f,*lfcB^T*!i«i s » 0 . 6 5 d 1 / g 50 
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OWBWil ; [IV] 1 ) <7>PETU"v>y5 L s/7°£J:!B 
6) iR«fciMC»#LT2 0p< s">afiJlT©»*tU 
3 0tfl 2l$reK^ftftUfc. JP*^¥Wft 
fi?=*7-^g ( (He) xiff-ASWKTypeMC12.EL 

B) SrJfil/vCfTofc. ±fE$* 1 g Srifek 1 0 0 m 1 t 

* t ^ x v u ^ if - * - 1 A*t r s e> 

H£A;ft, «PH*tU-C, S-*7-SIt-fe-7hLl 

m I V&8S5£L ([IV] n ) N KTW^J: 9ffittP7k 

#*H4a*7*-* (HS) ^Jftfefcic 

HS = 0. 24 5 { [IV], -[IV], 
} 

[0 0 9 2] (8) ■7JJ\'J*<DW& 

^xyXfcl 3 5 0 CT'6B#p B m^j^Lfc 0 W 
LWUIlcfi^L, 2 8 O'C-C-y- HfttafiSkJf LWL 

U fJ 1 4 0 0^m»^Xh7-fMr#t 

[0 0 9 3] W:, z<d*^x hyjfr&Ztof&Ztitz. 

d— ^pRTj { *^fc-^--ei o oicidtoiiu 

ftlii©fc5 p-^ff-Cfif 3 . 5{*M#LT 
HttE|6]PET:7^A£#*: 0 SI^^V^, x^^- 
X\ 12QX,X-W5$\K4:. 0fflFfcJE#U 7^^A(B 
ft4r@SLfcttffitf» 2 6 0t> 0. 5#^*^t- 

* - t'JtlPii U § fe 2 0 0 T.X 2 3 &DQ 3 %©9feS40! 
S*U J¥£ 1 0 0 //mCOr#E[fi]PET7^^i>.*# 

[0 0 9 4] (9) HUfel^Us' h<£>ffr& 

[0 0 9 5] (1 0) mUR^Us/ 
SI 

5 0 : 5 OOfiiJfeiB^U 1 3 5*0^6^^^ 
£|Lfc„ ffLWUIIiflM&U 2 8 0 < CT'v— 

h^ic^Siif LtiiLLT, «SM2 0 , Cfc«ofc&« 
n— ^±T*fti^@^L, 1 4 0 0 jtmCD^-Y* h7 

[0 0 9 6] iSfetd, r<D^-^X A'A£M&&}xfc 
a— yU»at/#^-»t — ^— 1 0 OTCfiJPfRU 

-#ErR]PET7^/UA^#fc„ SeV^T, 

~ ttElRl PET7^wi trlUfc,, 

[0097] (11) 7-f ^Aii^^tt 
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@ : 

O : *>i*i»K»feLT^5 
A : tfeLT^S 

X : mL<m&Lx\,^z 

[00 9 8] (12) 
±12 (8) ©;>7&-e#P>*Wc:7^/UA£, ft $ 10cm, ff 

£ffl^T200'C, iooi$IBftyffiLfcftro7-f /u^SriS* 

O : mmtf+ftm < > < ^ io 

x : aftgasfiTU ^tt^i-^ 
[0 0 9 9] (13) 
±1S (8) ©*fe-e#P>*Lfc7-f/UASr % ft$8cm % 4@4 

O : 3fiS^+»K<, SHxlc<v* 

A : BStf-^ffiTU '>W^t^ 

X : agtffiTU W^1"V> 20 

[0100] (14)' H-NMR$J£ 
flS^*£CDCli *fcttDMS0-d6fC*«PS*» Si&TT'Vari 
an GEMINI-200£&oTffl£L/c„ 

[0 10 1] (15) MAMfe 
flS-g^Sr*'*— #7*±|c<75-£, Yanaco MICRO MELTING 

POINT APPARATUS&<£oTl't/minCD#fiiSgT*ffliJ£ L 

fto 

[0102] (16) ytmfttir 
VxoftVitt. PETi^^vf j/7 , 5rl^«|f < *y 

[0103] (Uttfl 1 ) 

( y >\t^<DT^ AJfe©^01J) 
0-Ethyl (1-naphtyl) methylphosphonateroT/l'^ = *7-k 
ifi (TVl/SttA) ©^-J* 

[0 10 4] 1. 0-Ethyl (l-naphtyl)raethylphosphonat 

S**HftT\ ffi U ^» HJ ^^8. 31g(50mmol) 1 1- 

^ p p>f-;U-j-7^ U^8.83g(50mmol)(75?S : ^Sr200 < C 40 

WD -t-#* (G Hs ci) ro»£a**fr a £Ti$ 3 o fiftm 
10. 38g(aiR*75»ftfc. 

'H-NMRCDCb, 5):l. 151 (6H, t), 3.641(2H, d), 3.948 
(4H, m), 7. 381-7. 579 (4H, m), 7. 749-7. 867 (2H, m), 
8.088-8. 133 (1H, d) 

2. Sodium[0-ethyl (l-naphtyl)methylphosphonate]<D 

S0%7km{t1- h y ^A*^jS6. 5g (84mmol) t / 9 J - 
M>. lml<Dig^&$^0-Ethyl(l-naphtyl)methylphosp 50 
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honate 5g (l8mmol) <D* 9 J — l^WA- lml^PX., M 

*#HftT24i*MiBHiaaj[t«:fTofc 0 rj&»£- 

fttrft4lL&tf&&ttK6.59g (63mmol) ?r*P^, ffittl 
L/c, #feixfcMI«:l»^y^B'V-/WC*fl£-li\ 

f£$ILTSodium[0-ethyl (l-naphtyl)methylphosph 
onate] £3. 8g (78%) #/c 0 

K£ : 277-28lt (#8?) 

' H-NMR (DMS0, 6 ) : 0. 961 (3H, t, J=7Hz) , 3. 223 (2H, d) , 
3.589(2H, m), 7. 365-7. 468 (4H, m, J=7Hz), 7.651-8. 
314(3H, m) 

[0 10 5] 3. 0-Ethyl (1-naphtyl) me thylphosphona 

HSLT'fg #T <£>Sod i um [0-ethy 1 ( 1-naphtyl) me thylphos 
phonate] 500mg (1. 8mmol) (D^^^lOmUZf^^T /V- i 
-£A97Kfa^ 236mg (0. 63mmol) <D7K)^?£5ml£r?&T L 
/c„ l^raS^, flrfflttSrSJft, Tkffi, ftjftLTSodiu 
m[0-ethyl (1-naphtyl) methylphosphonate]CD7A' 5 — 
■7A&Sr420mg#7c o 

: >300"C 

[0106] (^y^^x/wa^fisi) a*N«ftt©iRa 

ttii*, h y :*fvU7 5: LTO. 3mol%JP 

0. 25Mpa<ft;fjPffiT245 < C}£T7k£^f£©* L*** b 

(2-t Ko*->if;W ^l^^U-h (BHET) *S<fct/ 
^-y =f-^-(Djg^ (WT« BHETi®-a-feiv^e») 
/c„ £<OBHETfi£*H:*tLT, ±Jfi©T^5tt[ASr#y 
ai^^nti©ibft^fc»fCT/i'5 = l>AR ; f-i: LTO. 
015nolX$ft] L, ttSR#fflaT*BEICT24S'C-eiO^|Bji 
^L/Co *V^50^WSrSLT275t:*"T?#aUooS 
J63R©E****HTffTO. lTorri: LT$ P>{c275'C, 
0. lTorrT'fi^-a-R^^fTo/Co #PifU>fU7? 
U— H <DIVtfO. 65dlg" * TfCg L/cfi^-B# 

M (AP) Sr^ltC^I-o 

[0 10 7] *7c, ±|EWS^tCT#^iX7cIV^0.65 
dig' i/yfi'7^i/-h$:Ml^oTf 

-yy-fb L/C, r opet u-^v^ y&m^x%®&&M 

M L /c„ ^*Sr« 1 i t>'« 2 l£*-f o 
[0 10 8] ±!E^Bfi-&-C#e>^7cPET^^^3'y 

{ilslilX^t'y Kci-5 7-f/i'AcDSliMSr : fTo/c„ 

3 

[0109] (JtttWD t^*w*ttfcJ:o 
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^ - frmm*&&ft\' # i-r t/u t lto. 

015mol%JP^T, S*#H^T#J±li-C245°C-ei0^ram 
# LfCo *l^-C50£|R] &g LT275°C * "T?#i& LooR 
J^^COE^^^i-TtfTO. lTorrt LT £ fet-275°C, 
0. lTorrT*»^-a-S)^$rtTofc, 200£f B 1«±*-£-£ : fTo 
tzik IViSO. 65dlg"' *-CSI*L4i»ofc. 

[oiio] m^MD mmmi ^i©MtJ;o 

TfMbfcBHET?S^«-*fLT, U-CHBWbTy 10 

^ycD^iOg/lcD^u-^y /u^Sr^^ld 
SLtTyftyli-ft LTO. 05mol%JPx.T % fcS#H 
MTSJBcT245°CT-10#ffi« # Lfc 0 ^V>-C50^tr 
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TO. lTorri: LT $ t > ^275 c C > 0. lTorr-Cai§£-5)££ 
tfof^o *!)if l/^T 1/7^ 1/— h<DIV^0. 65dlg"' 
{CilJii-rSSTiCgLfcfi^ra (AP) £SU(^1-„ 
H^fbT^^V-i LTfi, Tfi|5<7) Antimony (III) oxi 
de (ALDRICH CHEMICAL ftSL Ifcg 9 9 . 9 9 9%) £ 
fcJBUt. HKflsT^f-^^tt, Mi*10 g/li 
4* J: 5txf l/y^U a-A'Cl 5 Otffil^Mft 

{'T#fj^fcIV^0.65dlg" OTtfy^Ui/xI/^W 
- h***H:flEo-Cf'y^l2Ufc. CKDPETU-^y^y 

[0 111] 

[*1] 







4£ 


KKttl v 




DSC 






»IS CnoIX) 


(dl/g) 


(eq/ton) 


Tn 


Tel 


Tc2 


rrrm 




0.015 


137 


0.65 


mT 


255.9 


163.6 


186.2 


PT?H 




0.015 
















0.05 


94 


0.65 


2 


257.1 


132.7 


208.1 



[0 112] 



*20* [SI 2] 







fete 






aSttJ* (no IX) 








TS 


TOS 


HS 






0.015 


66.4 


-1.5 


2.1 


0.13 


0.03 


0.03 






0.05 


58.4 


-1.3 


2.6 


0.23 




0.04 



[0 113] 



★ ★ [S3] 

















«ni iav:«raiiw-.W3iiBrr;.?i:ij;3BB»iiiRir.^i 




7JI.S*A 


I 


0.015 1 S 1 O 1 O 



[0114] M&S) * 1 ~ 3 <0*S*a»G>, #*H 
iSHffltt*ttT?S)50. 65dlg"' t*s*T?rofi«^ia 
^/utfeffii s S»t?&o-C, L/5»bTS#{£<-CSfc££ 

[0 115] — &&<n>T/i> : $.=-VM\&tfof&B*®. 40 
R8H&jttrt3 r £ tt-e* fcv\ 

[0 116] 



m<nmm. SP7^/^, nmrny^^-^. %^my 

h-/K /'f'U^ h7"D- #h/K #^<!)7#h/K W 
ffi*>/K B!Rffi# h/^^tf A-PET^ 
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(72)«IJB# $Ui F*— A(#%) 4J029 AA02 AA03 AC01 AC02 AD01 

^glft^ftrtTSffl-T HSlf Mftffi AD06 BA02 BA03 BA05 BA08 

mfa&£$±B&W$C$ift BA09 BB05A BB10A BD03A 

(72) ft— BD04A BD07A BF09 BF18 

SS!ft**rtTgfflrTS If It Mftffi BH02 CA02 CB03A CB06A 

Bft^£&%&&W$Cf5\fo CB10A CC05A CD03 CD07 

CF08 CF15 CH02 DB13 EA02 
EA05 EG02 EG07 EG09 JC571 
JD05 JF221 KB05 
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